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(54) LIVING BODY DETECTING DEVICE AND FINGER PRINT COLLATING SYSTEM USING THEREOF 

(57)Abstract: 

PURPOSE: To instantaneously detect a living body by detecting the size of a 
formed image or whether or not the center of an area where reflection and 
scattering of light take place is displaced from the center position of a part 
irradiated with the light. 

CONSTITUTION: A light source 1 and light condensing optical system 2 which 
condenses an optical beam L1 and project the beam L1 condensed to a spot on 
the surface of an object 5 to be detected are provided. In addition, an image 
forming optical system 3 which condenses the rays of light L2 reflected or 
scattered by the section irradiated with the optical beam L1 and forms an image 
at a prescribed position and a light detecting means 4 which detects the size of 
the image of the irradiated part and outputs a light detecting signal J1 indicating 
the size of the detected image are also provided. Whether or the object to be 
detected is a living body is discriminated based on the detecting signal 
outputted from the means 4. When the image forming optical system 3 is 
constituted so that the point irradiated with light can become an object point in 
such way, the size of the formed image varies between an object of a living body 
and another object of a nonliving body, since the size of the object point varies 
between a living body and nonliving body. Therefore, whether or not an object to 
be inspected is a living body can be discriminated instantaneously irrespective of 
the conditions of the object. 
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[»*jgi] %m (i) 

K3tt«^60JthT-A (Li) &**^-&T«Ui»* 
(5) <0*IBk:x#y httlCRBWr****** (2) 

(Lz) **3t**TBfft<0fi[«»CttHi»»»O«**« 
Taw**** (3) 

* (jo *ta*r*3t*m^a (4) tsrsiiu 

[«Mi«2] iWE3t*ai^Stt, m^^m^ (Pi.Pz. 



10 



M IZftmZntz&Xffi (14a) «r*UaoWEBB»« 
#<D«#BStt®±tc: JBjSS ft 3 ct -5 E«S ftfc3tt*tt 
g§ (14) **«U K5ttt»88«, l^1i^cO^^O#{S 
^^l^T-tft-^ftOS^a^JCUfc^tB* (Si .S2 .Sa) 

(Si +S3-S2) <D*'NZfoCTmmttitt&&±fc&tz 

tti^^^TftTas^tflauTSckiJcufciitft 
^^<hf si* 1 KEtto>£f*«l*nStB. 

tW*5l3] ttEXtfetU^Rtt. HWCifittLTEJUS 
ftfiO*ft*ft©«*B*C*&3&«oTWEHB»»»©«fc 
ft* ct 5 EHS ftfc«ft©3t*ffl»S*«l L . 

mtikoxttABa. ^ft-efts^sjcjEBUfc^m** 
aomu *ft-€ r ftaomsftfc3tiB»©'&»©*'JMc 

«i;TWE«ffl»a^#*fc»43P*#0^^ftT»* 

& & m\ r * j: -5 k l & c t *» at t -r * n#9i 1 ic e 



(2) 
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[M#B4] Jt« (1) 

Btjtt*^6©3ei;-A (Li) *sijtt$-frTttm»* 

(5) 0>»Bk:X#* httJCflBWr ****** (2) 

(La' ) «r****T»f)e©tt«K:«IiB»»»0»*» 

#$£tfcffiT£<h#lC, 8flEttai»*-tT9iE#t?--A 
©H»»cJ:t>TKIt*fctt*a3WSc:*«* (R) 
iHftB (Ci) *«tt*bf-ACE)BBIt«#0!) + 'ttt« (Cz) 

3MfttH#R (4A) tSJMliU 

cfc -5 tc L c £ £ **» £ T £ S @o 
CM** 5] MEtt*ttJ#KWU EWCifiJKLTEflS 

nj.tp-e-n^nos^E (Pa.Pb) cs^oTidEi 
fc3tai* (sa.sb) ^uxomu -tn-ensioasnfc 

3tffiAt^l/^ (Vth) i:Otk«tca^SBtrE»* 

S fc I »fnt*4 ^ SrfUaiJT * J: a 

UfcCtft«r«i:r*lll*5l4JCE«©*#lft»««- 

fc53tmt*uB.o(ttEaR«as»o«**KS3tffl±^» 

W5£U^;Ut©lt«JC»^**l»E»*^#*fctt#fe 

[»*ai7] 9tm (i) 

K3t»^603tt-A (L.) *Kttfl%£J:tf*3fe3l± 
T^tb«-^ (5) ©»HfcX**httfc»»"r««3fc- 

*##¥* (2A) 

(L 2 " ) £*ft£-S\ K**S-frfc3t€:Bff*^|6]lCffl 
Tt^it^m* • «Jfc#¥2S (3A) t, 

m^T^&mfi^- (j 3 ) *a*r«>3t*ffl#a ub> t 

**BU 

im^mS] TOE*3t (3A) tt, *3tS* 

^*^i^C0{i*tt$I^^Lfc^*T2*(D7 , cmfC^ 



7t*frc0|g 1 (Df&ttZ® 9 £H L fi^fe* GWfcSUCtf IT 

WE**ai#a (4B) iceaeu K5t*m^Rtt* ism 

[IS** 9 ] II** 1^6 8 *T©lim*MCE«©^ 

* (36,37) u KSEaufcHfls^-^^^aftaasn 

T^S*tt©H«x— * iJttt-TS i £ iCcfc 0 # AT* 
*jW5**C!>!B* (38) ftfT5J:3K:b&C4:*»*fcT 

(KB] 

®*«^e>©3ttf--A**3t$ii:Tttm»*©Sffit^ 
fe****$#TBffftOffiB^RSa»BS»0««:«* 

3ttW^6©3tlf-Ae**Si3:T«ai»*©*M^X* 
>y httlcHBSJU BERH»«»^6S»*fctt«asnfc 
3ttt*5ttS*TWJEC0ttB«cKBBIt«»O«ft»«b. 

OTE*m#*±TflttE5ttK-Afl!)Ba»fcJ;-3TK»*fc 
»U ttBlt«»^6R»*fcttBaSftfc****a 

40 # (ofOM s tts * a nfz& ftmmzm-j^fto^oiz. 
c«*±©affl»B] 

^fftfc»*B*5cktfKKBft«i»fc»ttBB 

«SB>^T-A*iJffl©ISBlC*A (7-Tx>^^7^^ ; I Dent 
ity) T*SCt<0«SB©^P5tUT. tifc«>5ID*- 
50 H^ffll^tltl^^ COIDrt-KKOHTte. *»ffe 
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tlTl^o f :t> ID*-K£ft*>5*AI*K<0^K4: 
{ft (OS) ffl^CDftaJttOi-B, BW#©»BTftEli 

(«*t«*> sr^e**72T?i8«$-&, mffie 

^T^T (CCD) «<03t*ai»73*ffl^Tlft»^^->a) 
tt£l>3«jSi*>&ff*L<fc^. ft««A*SS 20 

t> "6 £#1&*Q & * - 

n*cfc5lc, A#OIRII!i^fifi3"raa5i3t«©*fttW 

nn, ^ais 1 ^ twr % jt80(D7t aa**** 

JB*3W»»»82t^UT«BE-r* £ t \Z «fc 0 30 
»JO¥ittl/TH WAtfIBl7H^«an*«fc 

B91.92*RttT»©«tftB*J»EU ^66IS:S^nfc 
U^U *©fitt«[ tttttr* C t K cfc 0 
0*iJBU*fT , 5 ! b©T*S. jgjR«A*3£«ic 

ArtSBKlttittSirrfc^ 

m&M^t^o&'v\*mm\*te\,K l^lua*** mm so 



<te%tz&* *fttft*](0R<OJtiS! • «*J*<HB 
IBXJCJ:oTUyu*ICAIBO«tWI*<Z)att*ft»fc 

jft-ewBwa*. 

tfTtt5«t5ICbfc^r-Atai«'r*c:t«rHWi:b 

§0 -r&fc-fe. tarn******* (fg) 

<j3> (si) jfk32±m<DU7vti) T~$>2>m&\z\t. % 

ffl»^6E»*fcJ4«aanfc*L2*jii*a-&r»fft<o 
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■ 

mz&-DTRM£tz «*a a<s - 5 mme> * 

s-BrTaMfr«t. HH»snfc*tt, be*ih#*±-ce 
**a3te£&*. 

^T, COfta^ftHfffiO^lnJtfli^S^St. * 

«E3te-A©M»SR»^€)SWSfcttiRa$nfc3t 
T»«3e*©fli3tt««*»iRT**tH«*ji *a*r * 
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MM!) 

10 t, »asfts*o**s, EW-ttaaWEc 

B*6S»*fctt«aan**0«3ttWttaWAW©»i 

Jt«©i**«Sft5. H+. (a) tt±BH. (b) 
30 tt (a) IC*^T*BPB©*rpl^6.B.fc«iJffiHT«ttflfc 
<oe«ft*5R£*U (c) {4 (a) \Z^X^WC(D 

At*5»«»tt«A*»«©-«SftflldETS. 

(LED) , l2tt»tt»*C#*lxfc>t»C**LTK»tt« 

40 ttffilS^*^ (CCD) , l3ttflfe#»«ffl©3ttiBtUT© 
tf (*fcttLED) , l4ttg3t«*W<*ftfc:# 

A€:Vl-C«T. 

a6*|Sj«C*5/ hSnt4^©»6*7 h®2l-24£;&L 
TH*. »»*yhffi21lctt, !fl3*60* 
t-ASft*a-frSfc«)©U>X21a^»»Sn, - 

*w>*yhH22ictt, »**2o*sia»anfc3e* 

JttJ»»Sl4©53tB±t«*S**fca60U>X22a*« 
so StSftT^S. »a6*y hffi2l45«ktX22 



(5) 
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$n^)o hiB24»4«ffift«jatLTaO, 

hB24»C3#|ft^4W*«20©— WiB^ttBllPttO 
»25*«»ricSn*. £0>HPttO«25fctt, WJtffi20^ 
6ldiW^nfc^^CCDl2^S^®±Jcmm^^^fc66CD 
U>X26#ig^£ttT^£p »»*yhB24 
tt, *ttHB*&fflLED11^60)*»»^«feoT»10^6K 10 

i#*fci4«aanfc*3W»*«2o©isiHT±K»sn, 

$e>^K«E24TS»^n. BBP3KDBP25©BBP«fR43cfc 
tXU>X26^fflL/TCCD120)S3tffi^a-rsJ:5tC, # 

C<0**tt«14tt, 3^>CDg#««Pi ,?2,?2\ZftmtS 

p 3 tc* W*-tn*n©*3tt«»cjK UfcJItffl ASi , S3 cofa 
£»J|^SSl»if«*l5<h, K«JM«Sl5<Dttl*£ + 20 

t«»-r*«»«i«»i64:^6**snT^*. ao 
t, 7t«»8gH<om*VL« (S1+S3-S2) -ps^ns. 

-1fl3^6©3ieB8»fcJ:-3T»10^6S»*fctt«aS 
nfc**<**tt»©*3eiDl4a±»Ctt«fcSn*Ct»Cj; 

#Jc, *4H^jSfiffi|©JSB^«kSf^ffl (**Wft») ic 

S6 0KI*3^-C\ (a) , (b) tt-en^n*«(Ofg 30 

(c) tt (a) fc»*T*3tt!«MttW»©A-A' 

ofc3tttae»#ia, (d> a (b) K#*-r 

#<£B-B' **C»ofc3t3iflE»*H, (e) tt (a) 
£0, (f) tt (b) lC»ffiT*3fctMin8<Bg3fcffil4a 

*fctt«asn-&CttJ:t), *©3tBH»j«l©SB»©« 
Sa$#fc»<„ ^£0, (c) tC*5^T««FT«Sn 

14a±<£>{g?tt, (e) £43l>T/\!y7">^*SSftS«fc 

-6. *ntJ;oT>l£*»»140WJ«lr*, Tttft^ua 
VLttiEW ( + «) Kit*"*"* (JB5H#flH) o 

»Lfc8S»0«ifi»<©*^S»*fctt«at«fc-3T» 

<o 7U7^^K 3fct&*02§?) so 
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§7tBl4a-h<E>fg?tt, (f) lZ*k2ftZ>£o\Z, ^^(D 

*3t««ftk:** f X»r*«-&3ft«*<tt*. Sot, * 

**Jfi«Ttt, 7fe^a§§l4^:^7t1S20i:<7)PB^Ri^ e i:^ 
tt«B«3tt6tX*cttJ'ieift»»©»«3t«*Pi .Pz .Ps^^c 

*stt, 3t*»ai4a>ai*VL*«*tt©fB^>*ttiEu^;u 

C©J:3t»4HjllS«©«Bk:<tntf, 3tt*»»l4 

(±m T'$>z>fr. uxu* c#*») t?****ft»» 

IC L T*J»J T £ d i *«T * 3 o 
*4H<BHM«T?tt. Jt©»H*WJC»LI»a6K*t« 

BIT, *4H*««©t6«*JBttaH*->^7 i Atfi* 

XT-^^lTtttDMBK^ffton*. o£9, 
4fl?«»ffl«>**#U— !f (LD) 13s6« "*>" tttt£3 

fcl-Att* U>X21a*abTW#«20l*3K:A*tS*U 
4S»*IID8Sft&«. U>X22aftabT5tt*»»l 
4©S*ffil4a±^*^$n*. m4m (a) 

$n§, #2»#:l^-1fl3^^3ttt»8l4tCiiJS3tKtt- 

ffii*^-rt>cor*o, #tt©«o*tt£n£t*M;:fc*R 

^^y^32T»l»m»«-ra:*> , 6»10««*3ttt820OBf 
^cTD&gtC^M^n, »©^T-y^33Ttt**»»m* 

5tt«»»u*u"<;uvL36«iia)i»tt, *m»***# 

(x>K) o 

tt, &aa*t&#£f* (*»<o«) -eft-siwi Uf7 
^35) l. *©»ft»*r*Hpj*im**»*»A*«« 

C©IW1B«^t5»TJIIRBH^fflOLEDllft ,4 ^>" tt 
mtlTZ (Xx^^36) . cniCctoT, LEDUMS!*! 
M$nfc3fctt, hBB23*aLTW3e«20l*9K:A 

M$n, jB««ffi«c^^TS»snfc«- m4m (b) 



(6) 
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n 

0 8825<OBBPffl*5cttfU>X26*abTCCD12a)S3ta 
±i:l«Sn5. &*3. (a) tC&^T, LED11 

(X T" ^31-33.35) , »©RHW (7s^yZf36) > » 

*9BKl4#f89iCD»2<0J&te (g2H#i) ^ 

U~ 9* (SfcttLED) • 42tt3ttW41^6©*tr— 
3fcSli-TS40©«iB£*#y h«JCflH»r«)fc*Ojl3t 

(U>X) • 43tt5BWtt»3t«, 44«3th*-A<D 30 

ttflWfc** (W>X) , 45a43«fctf45bttttBff560>ffi«K: 

se«$n/t5ttftftis, 46ttJt*iHiBftS"r. d^itKiu 

K46tt, 3tft»S45a , 45blC*3 »***H?ftG>SJfciBPa . 
Pb (»10H#JK) JcAWSrifc^a^UfctUASa.S 
blOSSU -tcotfcR • JH*£fTt>T, »4O#a**«l<0 

tt»S45a.45b<75SJtaDtC$iJSJtK<7)'5-fe, *»T«3S 
StLT«>t«»B45a.45b©g3tffi(CSiJS5ttttt, 
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*iOH^tt*9H^feWS3tt*ffl«*5«k«JtttlH|g8<Z) 

846a£A*Sft*. JtttS46att, AAW^SaOU^W 
>Vth(7D0#iC "rOfifl-ftfflAU, Sa^VthC0B#tC "0"CO 

«*fcB***J:5 JtttS46bfc:3^Tfc 
mfflz* 3t»»845b<Z)53effiPbJcA»Stifc}eo*t 
^-TSJtUlASbSrBrfiU^^VthtJtttL, Sb>Vth<2 

p*k "r<D{f^£> sb^vthc^Bftc "o-coit^^tB^-r 

a^T, ft3etft»«45a.45btC^^T**l-€ r 4l*»a 

tifc^<7)fi^*jcBf)es (vth) &mz-T\,*z>m&\z<D 

7>h # y-M7*>S "rOtfttHfi^VLi #tu*s 

*n£t*Ko«*fctt*m«#VLi « "o" i^jh&s 
«t-3T»4o*»6R»*fctt*aanfc***ft**»»a) 

S5tHPa.Pb±JC3B«$ns^<t^<J:oT»e)ns««: 
S9HlilfiW©iS«ICcfcSfPffl K 

*hhk:*5^t, (a) , (b) tt-tn-pn**© 

tH. (c) \t (a) K»jfcT5&ftte»8<0ffi#U'* 
^Sa.SbtbSmil/^Vtht^HWSSTBI. (d) 
\t (b) t#*i-4#3e*»»©ai*U^Sa.Sbd:U 

(c) (d) fc*5t*Tli#jfttott, »40**W3t«44 

»403&*#«O«-C**«-&JCtt« WSBl/fcck5JC»40 

^*«48tt* (a) tC^^n^^^tC^&^ftlS^S* 
ffiPa.PblC*&*«t>T»J«Sn*. fifoT, 3 &3t«»84 
5a.45b^6f4, WfftjlSaflEiO U^©3ttm*Sa.S 
b*<f»&ft*. f#^n^7feffi^Sa f Sb(7)l/^;U 
*Bf3eu^;Wth«t 0 t> A^ < ft* «fc o icKffi UTtJit 
tf, »10H©*Jttt«46a.46b*6tt*»C T^ttlAS: 
*nK«fcoT7> K$*—M7*>S "1" 

cmtcjtfu »40*<u^u*-e»«»ftic»4, Jio» 

H^6E»*fct4«aSft*3ttO)«IW4, ffi9H«C%tl 

S3tffl±»c»rtsn*'<e«48f4, (b) iz^zn 

*J:5»c-*oitt*a»o**HPbK:»j«*ft*. ffi^ 
©3tt*»»©S3tiBPaHolr^T»4- SJttHPb-bfcSUfcSH 



(7) 
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tot, -jjcoyttiitomMbfrzteJ&zm&oi' 

3tffl*SaOU^J:Ottie<3a:S<k5JCia!3tUT 

©»*fcttU:/U*) *««3fc«43»c»ttb&£i£«ttJ 

ex. »4o****o» -v&zfr* m 

©3t*«P»45a i 45b«:ffll^&»*K^ViTKWU*:**, 

> 53J4*ii51^6©3etf-Ae*JtS-&T». 

>X) , 54tt»WftW3t«, 55I4*K-A©BH»»CJ:-d 

tb<D%:¥% (U>X) £^To 

56ai4U>X55*abTAltSnfc«a3tO« 

-AXyj y£\ 56bt4fc*-AXXU iy^56aH*3^TS 

ft&O* 7-, 57a*4fcf— A*X'J y *56a*j§jfib/!:« 
a»S»rJ£#[6] (H«0#ITI4ttIH»cMa:*lfll) £<■ 
3tt$itrSfc«>0<H3tttE, 57bte^ 7— 5GbtCfc^TK*f £ 

n&«a)tt«3tttE57a(offl3t*[Ritfia[&*r6i (n^ 

©«IT»4jttffiJC¥fif«i:*|Rj- fot, U>X55£iILT 
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fctf)4){i#1g* 58att«3fc«57afcJ:oT«3teSnfc*|fi] 

"T^7t^»§§, 58bl4ffl3fctK57b»C«toTffl3ttSnfc^rR] 
©*SfiflE**UlU, Rft»£lCffii;fc3tetti#Sb' £ffl# 

tt, 3ttt»S58a.58b^6tB*anSJ1£ttJ*Sa / .Sb' <0 
Jt^ftJUHU -tOjftBLfctfc* (Sa' /Sb' ) *f%%- 

10 SWLT^S. 

Si2BIS61£W<D«BtCcJ:SfPffl K 
^T»13HS#HHLfc#&K*1"^ 

-5*a)Kfl!)flBe»tt«:ltttLfctiOT?, ««»4HBS«fc» 

^ILT^So Sgl3H!t4, *«©»3^6©«a3tt©**« 

20 tt, **<Z)»©»*^3tai©J*O«**|Rltt40^50X« 
U^U*©U*J4S5^-20%SSb^«S$n/j: 
^t, H:ttlHl»59fc45ViT»3tt*»«58a f 58b^ 

e>-?-n-6ntBAsn*3ta*sa' .sb' <oit£^5£<h 

30 ttHrt(C»fSOffl[Xo«:K^t*ntf, JtRlHlB59JC43liT 
JffflSftfcJt* (Sa' /Sb' ) tStBf3feO«XoiO)ifc(tt 
tcStJfr, «3lfi©an©*tt*¥iJfflUT, »503^**© 
JtT»£rt\ *SlW4U^U*T?**^*tft»f 
J**-*?**. ^©«3t#tt€:#ltUT**JSWrJ4, fift 
1S57a.57b(C43tt^^tl^n(Z)<l^:^^^90 o C^M^Jt 
fc-ttfeo ^13ElcOg©t4, SI4EI:fc<fctfm9H©3£|£<i: 

w « , »»BR* v 7s 7- a © * (D mi&m\j] m a t iium 

»i4Ht»*i2H*iii«<o«»w©«**<»an*. 
40 *sijg0yt4, m2m<Dffif&iz&^Tm^*>t\T^z>\f 

-AXXU ^ 3756a, ^^-56b*3ci:^{l7tffi57a.57b<^ 
^tDOtC, ^7*^7, h>7 r UXA60«rffl^TOI3t3t¥« 

a, 

tt*, ±»bfc»IIJfi«'T?J4W3tSS:ffl^fc»«^-f 
*^0^t4, »3tt**«^^^*#»l*^-f^*B^ 
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m 1 Htt*5BM»C cfc**#*»SS«0» 1 o»ffi**-r 
MSB. 

jg 2 Btt*»91K: cfc S£tttt*]i$B<Z>ft 2 ODJBJg^f 20 
USB, 

*3 Btt*3B9B^ J: 3 ©JBffiS^T 

K9B. 

(a) - (c) «IBlBk:***i*J8lO»IB© 
-$M«^^iT^ot, (a) tt±BB, 
(b) teB*«B, (c) ttC*«B, 

»5BJ4«4BJc*w*jie*»»«)— «««ft-awsc 

WK*LfcEttB. 

(a) - (f) ttff4B$m«<03£BlC<i:£±tt 

*»oiiRa««w-r*fc«6©B, 30 
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SI 7 BttfS 5 B<Mfc«»»<0tHa • #4* 

»8B«»4B*]KW©*BS:»ttaa&->XxA»Cia* 

m 9 bhsi 2 nitc^^ nzw, 2 (D»jio-*jfi««)«rii 

»lOB»i»9BK:4JW**»»B*J:rXtt«HHI<0-« 

j*«*-8WtSC»^*LfcigBB, 

IBllB (a) - (d) tt»9BHftM0£BlcJ:«£{t 

tt»©IKa*K9iT*fc»«>B. 

Kl2Btt»3Bt«Sn«»3©»»©-SllS«l«>*fiE 

«5*i"B. 

Ml3B»fBl2BftlEM<OSB(cJ:«^ttfla)lKa«K 
9Tr*fc»©B. 

»l4Btt»12B*JS«©*»«©*«ft«-rB, 

»15Bttftffl«a»ttl»A*««0*«**B»W^*L 

fcfflBB. 

*i6Btt«*©£4*»»<0 1 oo^tt tKWTSfcafto 
B. 

»i7Btt«e*©**»»©»o^aftK§B'r4fc«)© 
a. 

1 3KB, 2 «Ufe3te¥#. 2A 

3 *s«3t*». 3A mat - {Mftft^m, 4, 

4A. 4B utikm^et. 5 tarn***. Li xmfr 

*><DX. Li, Li' , L2" E*#*fctt«aatl&3t. 

l 3 flijtanfc*, ji, jz, j 3 *tu«*. r 
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